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INTRODUCTION 
The yellow bass Roccus mississippiensis (Jordan and 
Eigenmann) is a member of the sea bass family (Serranidae). 
The family is better known for the many important marine species. 
such as the sea basses and groupers. There are four species of 
serranids. all belonging to the genus Roccus, which commonly 
enter the freshwaters of North America. The white perch, 
R. americanus (Gmelin). and the striped bass, R. saxatilis 
(\'ialbaum), are anadromous species with some landlocked forms. 
while the white bass, R. chrysops (Rafinesque), and the yellow 
bass are restricted to freshwater. 
The nomenclature of the yellow bass has undergone a 
number of changes since 1860 when Gill described the fish and 
named it Horone interrupta. Jordan and Eigenmann (1887) used 
the name M. mississippiensis and Fowler (1907) used Chrysoperca 
interrupta. Until 1954 however. H. interrupta was the accepted 
name. 
Bailey. Hinn and Smith (1954) stated the opinion that the 
species of serranids which will enter freshwater should be 
united into a single genus and referred the striped bass to 
Norone. However. Jordan and Gilbert (1883) united Roccus and 
Morone under the single generiC name Roccus and thus qualified 
as first revisers. This change in generic name necessitated 
by the Rules of Nomenclature made the current specific name 
of the yellow bass. interruptus (Gil~. a secondary homonym of 
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Perca mitchilli interruptus (a synonym of R. saxatllis) and 
thereby unavailable. The oldest available name is Norone 
mississippiensis Jordan and Eigenmann so the name now stands 
as Roccus misslssippiensi§ (Jordan and Eigenmann) (Bailey, 1956). 
Yellow bass is the common name accepted by the American 
Fisheries Society (1960). Streaker, striper, striped bass, 
striped jack. black-striped bass. and gold bass are other common 
names in use (Harlan and Speaker, 1956 and Schoffman. 1964). 
The color of the yellow bass is brassy yellow above, 
yellowish on the sides and white below. The fish has six to 
seven dark stripes on the side, three of which are above the 
lateral line. The lower lines and many times some of the others 
are interrupted or off set. The lateral line is complete or 
nearly so with 51 to 55 scales along it. 
The white bass closely resemble the yellow bass (Figure 1). 
There are three criteria commonly used for separating the two 
species. The first and perhaps the best for adult fish is the 
difference in anal spine length. Both species have three anal 
spines but those of the white bass are graduated, the first 
about half the length of the second, and the second noticeably 
shorter than the third. The anal spines of the yellow bass 
are not graduated, the first being about one-third as long as 
the second and the second and third about equal. The dorsal 
fins are separated in the white bass and slightly connected in 
the yellow bass. The jaws of the yellow bass are equal but the 
lower jaw of the i'ihi te bass projects (HUbbs and Lagler t 1958). 
Figure 1. Villi to b . 8.SS Ro yellow be' ccus chry below. ss,~. missis.fOR~ (Rarine ~ QPienSiS(JOsque) top nnd rdan and EO 1genmann) 
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The distribution of the yellow bass in the United States 
is from the southern parts of Minnesota, Wisconsin and Indiana 
south to the Tennessee River drainage in Alabama and then to 
Louisiana. eastern Texas and eastern Oklahoma (Hubbs and 
Lagler, 1958). According to Harlan and Speaker (1956), the 
yellow bass 1n Iowa is most abundant in Clear Lake, and occurs 
in varying abundance in some other natural lakes, oxbows and 
artificial lakes. It is also found in the Miss1ssippi River. 
The yellow bass is not native to Clear Lake but was 
probably introduced between 1910 and 1921 with mixed shipments 
of fish from the Mississippi River. It made its initial 
appearance in anglers' catches about 1932 (Bailey and Harrison, 
1945). Since that time, the population has increased in 
number to become one of the most numerous species in the lake. 
Its growth rate has declined through the years except 1950 
and 1951 (Carlander ~ al., 1953). This decrease in growth 
rate has been attributed to increased population size 
(Carlander ~ al., 1953) and decreasing water levels. which 
tend to increase the concentration of fish (Buchholz. 1960). 
~~rked fluctuations in the population denSity of yellow 
bass have been observed since its introduction into the lake. 
The average catch per gill net hour has been the best indi-
cator of the relative population size. The catch in 1966 was 
the lowest since 1953. Whether these fluctuations can be 
attributed to poor spawning or later high mortality cannot be 
proved. Mass mortalities of yellow bass seem to be fairly 
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common in Clear Lake (DiCostanzo and Muncy, 1955; Bachmann. 
1965: J. T. Bowenl ) and in other lakes (Hansen, 1943; Helm, 
1958; Collier, 1963). Kills in Clear Lake occurred in 1955. 
1958, 1962, 1965 and 1966. The causes and affects of most 
of the kills r~ve not been definitely determined. 
Although much work has been done on the age, growth and 
food habits of the yellow bass. the remainder of its life 
history and ecology has been largely ignored. The objective 
of this study is to describe, through field observation and 
literature review. the life history of the species. The 
majority of the field work was done in 1966 from April until 
September. Information on the spawning areas, spawning times, 
habits of spawning and embryological and larval development 
was sought. Field observations and laboratory experiments 
with eggs and young that were artificially spawned were to be 
the tools used to gain this information. The affects of the 
large mortalities on age, growth and population structure, 
as well as the possible causes of these mortalities, were 
studied. Sone information was gained but many unansl'lered 
questions remain. 
lBowen, J. T., Fish Hatchery Biologist, U.S. Fish and 
Wildlife Service, La Crosse, Wisconsin. Data on fish kills, 
1958-1966. Private communication. 1967. 
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DESCRIPTION OF THE STUDY AREA 
Clear Lake 
Clear Lake, Cerro Gordo County. Iowa, lies in a depression 
formed from the drift materials of the terminal moraine of the 
Wisconsin glacier (Iowa State Highway Commission, 1917). The 
lake is 4.8 miles long and has a maximum width of 2.1 miles. 
It 1s a shallow basin w1th a maximum depth of between 18 and 
20 feet. The lake has a surface area of 3.642 acres or 5.69 
square miles and a drainage area of 8,400 acres (Pearcy, 1952). 
Much of the shoreline is occupied with houses, resorts and 
liveries. 
Clear Lake has been studied for the past 24 years by 
personnel of the Iowa Cooperative Fisheries Unit and the various 
aspects of the ecology of the lake have been described by pre-
vious investigators. Bailey and Harrison (1945) listed forty-
three species of fish found in the lake and presented infor-
mation on the ecology of each species. They also gave a 
description of the lake itself. Sieh (1949) stud1ed the move-
ments and depth distribution of some of the more common f1shes 
in the lake. Pearcy (1952) described some of the 1imnolog1cal 
features of the lake. D1Costanzo (1956) studied the fish 
harvest; Ridenhour (1958) the young-of-the-year fish populations; 
McCann (1960) the stand1ng crop of fish; Small (1959 and 1961) 
the plankton and Weber (1960) carbon fixation by phytoplankton. 
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Although the city of Clear Lake gets its water supply from 
the lake, its primary use is recreation. Swimming, boating, and 
water skiing are perhaps the most popular activities but fishing 
is of importance to many of the local people and vacationers. 
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NATERIALS AND NETHODS 
Collection of Fish 
During the summers of 1965 and 1966, adult fish were 
collected for age and growth determinations, population density 
trends, food habit analysis and parasite studies. Length, 
weight an(l. sex (when possible) data ,-rere recorded on scale 
envelopes and a scale sample was taken from most of the fish 
collected. 
Gill netting was conducted each week at one of nine sites 
for a 24-hour period (Figure 2). T't'TO experime.ntal gill nets 
(each composed of two 125 foot sections and each section con-
sisting of five 25 foot sections of different mesh size: .75", 
1.0". 1.25 11 , 1.5 11 and 2.0" bar measure) were fished during the 
day, 6 A. H. to 6 P. H., and one was fished at night, 6 P. N. 
to 6 A. 11. The net or nets were checked every two hours during 
the 24-hour period. The above mesh sizes of the gill nets "lill 
catch all sizes of yellow' bass over 4.5 inches (earlander, 1953a.). 
A l20-volt. A. e. t and 220-volt, A. e., electric shocker 
were used in 1965 and 1966 respectively to sample the fish 
populations in shallo"toT and weedy portions of the lake. No set 
sampling program was established. 
Young-of-the-year yellO'\'l bass w'ere sampled once a week 
with a 25 foot bag seine (i-inch square mesh bag, ~-inch wings). 
Seining l'1aS begun at sundown and usually lasted about three 
hours. Nine locations 'tITere sampled during each weekly sampling 
9 
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period. Each se1ne haul was labeled and preserved 1n 10% 
formalin for later processing. The f1rst 30 yellow bass 
collected at each site were measured to the nearest millimeter 
and the rest counted. Stomach samples of three fish taken 
randomly from each s1te were analyzed for food contents. 
Food Hab1ts 
The 1966 study of adult yellow bass food habits was con-
ducted by Robert Rubin under the National Science Foundation 
Undergraduate Research Participat10n Program. The author exam-
ined the stomachs of the young-of-the-year yellow bass. 
Representative samples of all age and size groups at all 
times of the day and n1ght and from all hab1tats were sought 
for analys1s of stomach contents. The digestive tract from 
the esophagus to the pyloric valve was removed and the contents 
examined under a d1ssecting mioroscope. For adults. the number. 
volume and peroent volumetric composit1on of each type of food 
organism were recorded. No attempt was made to measure volumes 
or count 1ndividual organisms for the young-of-the-year fish. 
The percent of the total stomaoh volume made up of each type of 
organism was est1mated and recorded. 
Scale Preparat10n and Reading 
The scale samples from 1965 and 1966 were separated 1nto 
three categories: 1965 winterki11 (63): summer 1965 (2,052) 
and summer 1966 (1,180). Scales from all the samples of the 
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1965 winterkill were read but a stratified subsample (Ketohen, 
1949> was used in seleoting the soales to be read for the summers 
of 1965 and 1966. No more than 10 individuals were seleoted from 
eaoh 0.2-inoh group. The subsample oonsisted of 240 samples for 
the summer of 1965 and 178 for the summer of 1966. 
Four to six soales from eaoh fish were pressed into untreated 
oellulose aoetate str1ps by a roller press s1m1lar to the one 
desor1bed by Smith (1954). This prooess leaves the 1mpression of 
the soale on the plast10 strip and faoilitates reading the soale. 
A mioroprojeotor magnifying 49 times was used to projeot the 
impressions. 
Several oriteria were used for determination of annuli. 
Erosion of the otenii was useful in assessing the first two or 
three annuli of younger fish and the last annulus of older fish. 
Crossing-over of cirouli was helpful in discerning the seoond to 
the fifth or sixth annuli. The first annulus seldom showed this 
crossing-over. In most cases, the annuli formed a translucent 
band in the anterior field of the soale. The transluoent band 
was perhaps the most useful oriteria but failed to denote the 
last annulus in many cases. 
All soales on the plastio strip were examined and the 
largest and olearest soale was chosen for read1ng. This soale 
was oircled so that the same one would be read on subsequent 
examinations. 
A strip of paper was plaoed on the projeoted scale image 
and the foous, eaoh annulus,and the anterior radius were marked, 
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without reference to the scale envelope data~ This process was 
repeated twice for each set of scales and the two readings 
compared for agreement.. Those that did not agree were reread, 
aga1n with no reference to the scale envelope data, and the 
resulting three strips compared. If there was st111 no agree-
ment between two of the three, the scale was reread with ref-
erence to all data ava11able and the most 11kely pattern accepted. 
Only 14 scales l'Tere read as many as four t1tleS ~ The oldest 
scales l'l'ere the hardest to read ~ 
Body-Scale Relationsh1p 
The relationship between scale measurement and body length 
must be known in order to estimate the size of f1sh correctly 
using scale measurements and f1sh lengths (Schuck, 1949)~ The 
body-scale relat1onsh1p for Clear Lake yellow bass is l1near 
with an intercept value of 0.8 1nches (Lewis and Carlander, 1948), 
0.9-1.2 inches (Carlander ~ al •• 1953) and 1.1 inches total 
length (Buchholz, 1960; Skillman, 1965). In the present study 
an intercept of 1.1 inches total length was used. 
Collection of Eggs 
Egg traps for the collect1on of yellow bass eggs during 
spawning were constructed of 'tTood t lead weights and fine meshed 
fiberglass screen. The frames, about one foot square and two 
inches deep, were made of thin p1eces of wood. Lead we1ghts 
from the lead 11ne of an old gill net were attached to the 
14 
outside of the wooden frame and used to sink the trap. The 
bottom of the trap consisted of a fine meshed screen material 
-
which was tacked to the frame. The traps were set in shallow 
water in an attempt to catch spawned eggs as they settled to 
the bottom. Eschmeyer (1950) used a similar method to obtain 
walleye eggs. He used a large piece of cheesecloth with rubble 
spread over it and found the method successful on occasion. 
15 
REPRODUCTION 
Nature of the Sexes 
Sexual dimorphism 
The sexes of the yellow bass are separate and show very 
little sexual dimorphism. No evidence of the hermaphrodism 
exhibited in some serranids (Lagler, Bardach and Miller, 1962) 
was found in the yellow bass of Clear Lake. Sigler (1947) was 
able to distinguish mature male white bass from mature females 
by the presence in the female of a third open1ng just posterior 
to the urogenital pore. This inlet led into a small apparently 
blind sac. It was hoped that yellow bass might be sexed exter-
nally by this same method because they too have three pores in 
some cases. Eleven yellow bass were examined and the results 
were: 2 males 1'li th 2 pores, 2 males with 3 pores, 3 females 
with 2 pores, and 4 females with 3 pores. 
During the spawning season, ripe males and females could 
be distinguished in the field by the emission of either eggs 
or milt. After the spawning season, sex could not accurately 
be determined in the field due to the small size of the gonads. 
Samples of gonads were collected and examined under a micro-
scope at a later date. 
~ ratiQ 
Collection started on April 2}. 1966, at which time only 
four yellow bass (3 green males and 1 green female) were captured. 
These fish were taken on the north shore away from any of the 
16 
spawning areas. The water temperature at a depth of about two 
feet was approximately 450F. (Figure 3). The next attempt on 
Hay 14 resulted in the capture of 11 yellow bass by the Island. 
All were ripe males. The water temperature had risen to 50oF. 
On May 23, yellow bass were congregated around the Island. Two 
ripe females and 32 ripe males were captured. The temperature 
of the water had now reached 60oF. Regular sampling on a daily 
basis was begun on June 2. Betl'leen the first collection on 
April 23 and June 17, 813 yellol'1 bass were examined for sex 
and only 39 of these were females giving a sex ratio of 1 
female to 21 males. 
After the spa1'1ning season, June 28 to August 22, 66 
yellow bass gonads were collected and examined microscopically 
to determine sex. It was found that 55 were females and only 
11 males. 
Since fish were taken during all times of the day in both 
studies, differential sexual response to time of the day can be 
ruled out as a CBuse of the uneven sex ratios. Electric 
shockers and a trawl were used to sample all habitats in 
search of female yellow bass during the spawning season but 
few could be found. 
Riggs (1955) found that male white bass ripen earlier 
than females and that males migrated to the spawning grounds 
and remained there until the arrival of the fully-ripe females 
some time later. He found that males and females formed 
unisexual schools and that more than one school of females 
17 
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were located throughout the lake depending on the stage of 
developing ovaries. As the females became ripe. they moved 
into the spawning areas. Also since the males of the species 
became sexually mature at an earlier age than the females. 
there could actually have been more spawning males than 
females, depending also on the relative longevity of the two 
sexes. Actual spawning lasted from 5 to 10 days. 
Horrall (1961) found a sex ratio for spawning white bass 
of 9 males to 1 female. His explanation was that the females 
spent a very short time on the spawning grounds. They moved 
into shallow water, spawned and moved back immediately to deep 
water. ~~les remained on the spawning grounds longer. 
Mansueti (1964) reported that male white perch outnumbered 
females on the spawning grounds. 
Helm (1958) tried to collect ripe female yellow bass from 
Lake Wingra, Wisconsin and found it very difficult. In 1955. 
only 1 ripe female could be found. He tried to hold them in 
tanks until they became ripe but as soon as they were brought 
into the laboratory, the gonad development stopped. 
Six ripe female yellow bass were held for four days in a 
large holding tank at the Clear Lake fish hatchery. After this 
period, 3 had died and the remaining fish emitted eggs in a 
hard capsule-like mass when firm pressure was applied to the 
abdomen. The eggs could not be fertilized. 
In Clear Lake the male yellow bass congregate around the 
spawn1ng grounds early, with females moving in later and actual 
20 
spawning lasting only a few days2. The fish may have spawned 
between l-1ay 23 and June 2. From May 20 to May 25. the water 
temperature rose from 550 F. to 650 F. and the air temperature 
rose from 7loF. to 90oF. During this time, data was oolleoted 
only on May 23. Shooking was limited to about 15 minutes due 
to rain and high w1nds. Many yellow bass were stunned near 
the Island but only 34 were kept. The oatoh oonsisted of 32 
ripe males and 2 r1pe females. but these data were not enough 
to say that spawning was or was not ooourring. The h1gh 
population of mature males after this t1me is not easily 
explained but may have been late matur1ng males rema1ning on 
the spawning grounds. 
The gonad samples taken after the spawning season merely 
point out the faot that females were present but do not show 
that they outnumber the males due to the possibi11ty of a 
b1ased sample. The gonad samples were not randomly seleoted 
and the larger ovar1es may have been taken in larger numbers 
due to the ease at whioh they oould be looated and oolleoted. 
R1ggs (1955) and Horrall (1961) found that although the sex 
ratio at d1fferent t1mes during the spawning season favored 
the male wh1te bass, after the spawning season the ratio was 
1:1. This is probably the oase in Clear Lake for the yellow 
bass. 
2Cooper, Robert, Fish Hatohery Superintendent, Iowa 
Conservation Comm1ss1on, Clear Lake, Iowa. Data on spawning. 
Private oommun1oat1on. 1966. 
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Age at Naturity 
Yellow bass reach sexual maturity in the third year, and 
a few individuals reproduce at two years of age (Harlan and 
Speaker, 1956). Schoffman (1940) believe that sexual maturity 
was reached by the second summer in Reelfoot Lake, Tennessee. 
In 1966. the youngest ripe males caught on the Clear Lake 
spawning grounds were two fish of age II and 5.5 inches total 
length. All three-year-old males taken during the spawning 
season were ripe. With the exception of one green female of 
age III, 6.8 inches total length, the youngest mature females 
found during the spawning season were 6 fish of age IV and 7.2 
inches total length and longer. The increase in age of maturity 
is possibly due to the fact that the yellow bass now found in 
Clear Lake are of a smaller size than found in earlier years in 
Clear Lake or in the Tennessee reservoirs. 
Most white bass of age-group II or older are mature, with 
some males maturing at age I but no females maturing until age 
II (Riggs, 1955; Eschmeyer and }~es, 1945; and Howell, 1945). 
Nichols (1966) stated that the spawning populations of striped 
bass consisted of males 2 or more years old and larger females 
4 or more years old. 
Horrall (1961) and Riggs (1955) working on the white bass 
and Mansueti (1964) working on the white perch found no immature 
females on the spawning grounds except at the end of the season. 
This also appeared to be true for the yello't'l bass of Clear Lake. 
22 
Fecundity 
The number of eggs produced by a female was measured by 
weighing the intact ovaries, then counting a number of eggs, 
weighing them and calculating the total number of eggs by pro-
portion. Welghts were taken to the nearest .0001 gram on an 
analytical balance. Samples of .01 to .02 percent of the total 
weight were counted. Two of the three females sampled were 
7.2 inches total length and weighed 84 grams. The estimates 
of numbers of eggs were 11,124 and 18,980. The other fish was 
7.6 inches total length, 91 grams and had an estimated 16,768 
eggs. No other reports on the fecundity of yellow bass could 
be found to verify the data but considerlng the size of the 
flsh, one would not expect a high number of eggs. 
Spawning Areas 
Yellow bass spawn over rocky open areas much like walleyes 
and in Clear Lake, the two species probably spawn in the same 
locations3 • In 1966, concentrations of yellow bass were 
observed on many occasions in early June near the Island, 
Dodge's Point, and the Outlet in less than 4 feet of water. 
Those collected with the electric shocker were mostly males. 
l1ature yellow bass have been collected on the Big Reef when 
the water level was low3 and possibly spawn there. In 1966, 
3Cooper, Robert, Fish Hatchery Superintendent, Iowa 
Conservation Commission, Clear Lake, Iowa. Data on spawning. 
Private communication. 1966. 
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the Big Reef could not be located because of high water so 
no collecting was done there. These seem to be the only 
likely areas for spawning. Collections of fish were made 
along the north shore and at Farmer's Beach in shallow water 
during the spawning season but very few yellow bass were 
caught. 
In Clear Lake the yellow bass apparently spawn in areas 
of almost continual wave action. The Island is nearly tri-
angular in shape with the wind usually coming from the west, 
northwest or southwest. Most mature yellow bass were caught 
during the spawning period on the west side of the Island 
with very few being caught on the east and south sides. 
Time of Spawning Season 
Various times have been reported for the spawning of the 
yellow bass. Forbes and Riohardson (1920) state that spawning 
took place in May, 1899 1n Illinois. Burnham (1909) and 
Hansen (1943) reported spawning in late April and early May. 
Harlan and Speaker (1956) wrote that the yellow bass in Iowa 
spawned in May. Ridenhour (1958), Buchholz (1960) and cooper4 
believed spawning occurred during late May and early June. 
The 1966 spawning season in Clear Lake must have taken place 
no earlier than mid-May and probably not after early June. 
Searches for eggs were conducted near the Island in early 
4cooper, Robert, Fish Hatchery Superintendent, Iowa 
Conservation Commission, Clear Lake, Iowa. Data on spawning. 
Private communication~ 1966~ 
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June. It was felt that the presence of eggs would show that 
spawning was taking place at that time. Two egg traps were set 
out by the Island in about 2 feet of water on the night of 
June 80 No eggs were found in them the next morning. On 
June lS~ four egg traps were set out around the Island in shallow 
water. After 24 hours, no eggs \'Tere found. The traps were left 
in place until June 17, at which time two were discovered missing. 
one empty. and one (on the northwest side) having five eggs in it. 
These eggs were not definitely identified as yellow bass eggs. 
Rocks were checked for eggs on I1ay 23 and June 22 but no eggs 
were found. 
Young-of-the-year yellow bass caught in the seine during the 
regular seining periods were larger than those caught on the same 
dates for the last three years (Table 1). This slze difference 
could be due to increased growth but it does give some indication 
that spawning was at least not later than usual. 
The first ripe yellow bass "(ITere collected by the Island on 
11ay 14 and the last on June 24 also by the Island. Spawning 
must have been during this period. 
Horrall (1961) reported that white bass in Lake Hendota. 
Wisconsin, spa\'1ned from late May through June. He said that 
not only are there yearly variations in the dates of initiation 
and oompletion of spa\'1n1ng in Lake Mendota but also the white 
bass in the southern portions of their range spa\'m earlier 
than those in more northerly locations. AuClair (1960) states 
that white perch spawn from Hay to July. 
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In 1959. the white bass run in Lake Mendota was associated 
with an extremely rapid rise in water temperature (590 to 
67°F.). which started on Hay 23 and continued until about 
June 10. The temperature rise appeared to advance the spawning 
and compress the run into a short time (Horrall, 1961). As 
was pOinted out previously, a similar rise in temperature 
occurred at Clear Lake from May 20 to ~~y 27. 1966. 
Temperature stimuli and photoperiod are the two most 
common explanations for the timing of spawning migrations and 
of spawning activities (Hoar. 1957; Aronson, 1957). 
Blaxter (1958) believed that the maturation cycle of her-
ring may be controlled by temperature, day length. and food 
supply. while the spawning act is triggered by a combination of 
factors which may include temperature, behaVior, and topog-
raphy as well as possible chemical ones as yet undiscovered. 
Time of Day 
Burnham (1909) reported that spawning took place about mid-
day, on bright calm days when the water temperature ranges from 
68° to 72°F •• in water from 2 to 3 feet deep. Reports from 
Clear Lake show spawning occurring in the morning and is over 
by 10:00 A. M.5 Riggs (1955) says that white bass spawn through-
5cooper. Robert. Fish Hatchery Superintendent, Iowa 
Conservation Commission, Clear Lake. Iowa. Data on spawning. 
Pr1vate communication. 1966. 
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out the day and possibly during the night. The author observed 
no actual spal'ming. 
Spa~~1ng Behav10r 
Yellow bass display no parental care but release the1r 
sex products simultaneously over the rocky substrate. The only 
account found in the 11terature of yellow bass spawn1ng is by 
Burnham (1909). "Preliminary to spawning they pair off and 
swim swiftly along s1de by side, the male about 3 inches away 
from the female, both appear~.ng to be much excited. When 
spawning occurs the fish swim very slowly or stop for a few 
seconds while eggs and milt are being emitted. 
"In the act of spa'tm1ng the female lies partly on her 
r1ght side with vent toward the male, ejecting the eggs with a 
tremulous or wavy motion of her entire body. The male does not 
lie sideways but remains upright beside the female, so that nis 
vent is directly over the eggs as they come from the female. 
He ejects the milt on the eggs without any perceptible movement 
of his body except as necessary to maintain his position beside 
the female. The eggs are not all voided at once, and the fish 
swim around together during the interval between spa~~ingst 
which continue for an hour or more. After spawning the fish 
usually remain still near the bottom for some time as if resting." 
Riggs (1955) states that there are five principal features 
of the spawning of ,\,lhi te bass: (1) the gregarious habits are 
maintained during spawning; (2) no nests are built, but the eggs 
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are scattered over the bottom; (3) the eggs are released near 
the surface or 1n m1dwater; (4) eggs and sperm are shed s1mul-
taneously 1nto the water, and the eggs are fert111zed as they 
s1nk to the bottom; (5) there 1s no parental care of eggs and 
young. 
R1ggs (1955) reported that a s1ngle female approaches the 
surface of the water and several males follow her. The female 
em1ts her eggs, the males the1r sperm and the female leaves for 
deeper llater. The males return to near the bottom and rema1n 
unt1l aga1n st1mulated by a female 1n spal·m1ng pos1t10n. 
N1chols (1966) stated that str1ped bass d1splayed a spec-
tacular "love play II , that included v1gorous movements and 
splash1ng. Along 1'11 th these courtsh1p antics, eggs and m11 t 
are released. 
AuCla1r (1960) wrote that wh1te perch d1d not "pa1r offll 
but a general m1111ng about or commot10n took place. The 
females released thousands of eggs, and immediately afterwards, 
some of the males gathered to release m1lt. 
Due to the fact that these four spec1es are so closely 
related, it is probable that the yellow bass displays spawn1ng 
behav10r very much 11ke the other spec1es. 
Culture 
In order to learn more about incubation t1mes at var10us 
temperatures and the subsequent development of the young, a 
program for artif1cially rear1ng yellow bass was planned. 
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Since very little was known about the procedures of artificial 
propagation of these fish, a series of pilot experiments were 
run to determine th~ best methods. The eggs from one female 
were stripped into a plastic pan containing approximately i 
inch of water. Five males were then stripped allowing the 
milt to cover the eggs. The pan was then rotated by hand to 
allow the sperm to circulate around the eggs. After five 
minutes. the pan was filled with water and the eggs allowed 
to harden for two hours. 
While these eggs were hardening. another method was 
attempted. Because of the adhesiveness of the eggs. eggs 
from the same female were stripped onto a glass microscope 
slide and covered with milt. From here the slide was sus-
pended from a string in a standard hatchery battery jar 
with circulating water. This method was slow and it was 
difficult to suspend the glass slide without bumping the eggs 
on the side of the jar. Only a small number of eggs could 
be put on a slide. 
After the eggs in the pan had hardened, they were trans-
ferred to the battery jar. About one-half of the eggs 
remained attached to the sides and bottom of the plastic pan. 
Water was added to the pan and it was set aside with no sub-
sequent ohange of water and no circulation. 
Another female was stripped into a box made of fine-
meshed plastiC fabric on a frame. These eggs were then covered 
with milt and placed in the lake. 
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The water temperatures were 630F. 1n the battery jar. 670F. 
1n the plast10 pan and 700F. in the lake. The fert1l1zed eggs 
in the lake hatohed 1n 48 hours but survival was very low 
poss1bly due to s1lt entering the box. The eggs 1n the plast10 
pan hatohed in 54 hours and had the greatest surv1val. Those 1n 
the battery jar hatohed 1n 66 hours and survival was moderate. 
Due to the faot that best surv1val ooourred 1n the pan. 
wh10h had not been oared for at all. it seemed l1kely that yellow 
bass oould be art1f1oially propagated w1thout muoh d1ff1oulty. 
Plans were made to hatoh out a large quantity of eggs so that 
enough young would be ava1lable to preserve some at set t1me 
1ntervals throughout the1r development. In th1s way. larval 
development could be traoed. Eggs were to be submerged 1n the 
plastio conta1ners 1n larger tanks of water where plankton 
oou1d be used for food for the young. However. no more ripe 
females were found and the exper1ment was term1nated. 
Helm (1958) reported an experiment beginn1ng 1n 1955 1n 
wh10h an attempt was made to oross wh1te bass w1th yellow bass. 
Only one r1pe female yellow bass oou1d be captured 1n 1955 and 
1t was spawned w1th male wh1te bass. Female wh1te bass were 
also spawned w1th male yellow bass. The method was s1m11ar 
to the Clear Lake method 1n that eggs were str1pped from the 
females 1nto porcelain pans containing a small amount of water 
and milt was 1ntroduced at the same time. A hardening per10d 
was allowed and then the eggs were put 1nto aerated two-quart 
battery jars. Three crosses were made. white bass female X 
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yellow bass male on June 14 and again on June 18 and yellow 
bass female X whl te bass male on June 1.5. The eggs from the 
latter cross hatched in less than 46 hours at 6.5°F. Only a few 
eggs hatched so no observations on fry were made. All fry died 
by June 30. just after yolk sac absorption. None of the white 
bass female X yellow bass male eggs hatched. 
Further attempts by Helm were made in 1956 and 19.57 but 
none of the eggs hatched. All of these eggs were allowed to 
settle on and adhere to glass or plastic sheets, which were 
then plaoed in aerated jars. The greatest diffioulty enoountered 
was the colleotion of ripe yellow bass females. During 19.57 
macerated white bass pituitary glands were injected into nearly 
ripe females in an attempt to obtain more yellow bass eggs but, 
although some ripening was noted, none of the fish were brought 
to a completely soft stage. Clemens and Sneed (1962) found that 
injeotion of acetone-dried carp pituitary into white bass 
brought about spawning. 
Helm (1958) found some evidence in 1955 of natural hybrids 
between white and yellow bass. It has been noted by Horrall 
(1961) that yellow bass and white bass spawn in the same areas 
and the same time. 
Development of Fry' 
Hansuetl (19.58, 1964) has described the early development 
of the striped bass and white perch. However. little work has 
been done on the embryology and larval development of the yellow 
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bass. The following observations were made on a small number 
of specimens gathered from the hatchery experiments at Clear 
Lake. 
The eggs of yellow bass are extremely small, approximately 
.75 Mm. in diameter. Burnham (1909) found the eggs to be .77 Mm. 
in diameter or from 2,000,000 to 2,500,000 per quart by the von 
Bayer gauge and scale. He also stated that the period of incuba-
tion at a mean water temperature of 70oF. is from 4 to 6 days. 
These figures are higher than the 2 to 2 3/4 days found at Clear 
Lake. 
Upon hatching, the young ranged from 2.5 to 3 Mm. in total 
length. They were oolorless and nearly transparent. Their eyes 
developed four days after hatohing and oontained the first pig-
mentation notioed. On the fifth day the pectoral fins were 
formed and the yolk sao nearly gone. The fish died shortly 
after this stage at a length slightly over 3 Mm. 
Behavior of Fry 
The fry rest on the bottom for a short time, then dart to 
the surface, head first, by movements of the tail. 
the surface they stop and sink back to the bottom. 
Upon reaohing 
After a slight 
rest, the procedure is repeated so that the fish are moving muoh 
of the time. Burnham (1909) noticed this same behavior and 
believed it was instinotive and protected the fry from being 
suffocated if the bottom was muddy. He went on to say, "about 
4 days after hatching the yolk sac is completely absorbed, and 
33 
the fry have oeased swimming straight up and dropping slowly 
to the bottom. They now swim slantingly upward and then down-
ward in the same manner. and when they have reaohed the bottom, 
instead of instantly starting up again they piok at small 
partio1es and remain at the bottom in a horizontal position 
for several seoonds nibbling around in searoh of food". 
It was also noted on the present study that the fry were 
attraoted to light. When a miorosoope lamp was p1aoed at the 
side of the oontainer, the fry would gather near it. When the 
light was rotated around the pan, the fry followed. 
Ridenhour (1958) reported that young-of-the-year yellow 
bass were first oaptured in his study by seining about the 
first week of July when the fish were a little over one inoh 
long. He oou1d not explain the 1aok of young yellow bass in 
the oolleotions before July. ~The seine used in his study had 
a oheeseo10th insert in the bag, so small size of fish would 
probably not be a faotor. 
The fry of white bass and white peroh reportedly move out 
to open water shortly after hatching and remain there for a 
relatively short period of time (Faber, 1966). In Oneida 
Lake, New York, the larvae of these two species are frequently 
caught in meter nets in late May and June6 • Faber (1966) 
calls fry that move over deep water limnetic fry and those 
6Forney, John L., Assistant Professor, Cornell University 
Biological Field Station, Bridgeport, New York. Data on white 
bass and white perch fry. Private communication. 1966. 
that remain in shallow water littoral rry. These 11mnetic 
rry avoid the bottom of the lake and are always collected 
in open water. 
It was felt that the habits of yellow bass would closely 
parallel those of 1ts close relat1ves the white bass and wh1te 
perch. Plankton-net and small-rry net samples were collected 
t~~oughout the spawning season and into early July. From July 
6 to the end of July, a larger fry net was used. Samples were 
taken from close to shore and at different depths throughout 
the lake. Only one rry, not def1nitely identified as a yellow 
bass, was collected and it was 1n shallow water. Further work 
must be done to prove or disprove the hypothesis of limnet1c 
yellow bass fry. 
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AGE AND GROWTH 
The purpose of the age and growth analys1s in th1s study 
was to evaluate the effect, if any. of the 1965 and 1966 mortal-
i ties. Many studies of age and growth of the yellow bass of 
Clear Lake have been carr1ed out in the past (Lewis and Carlander. 
1948; Carlander ~ al., 19531 Buchholz. 1960; Sk1llman, 1965). 
Growth since 1951 has been slower than that reported 1n any of 
the stud1es cited by Carlander (1953b). Buchholz (1960) shows 
that growth in some years 1s so 11m1ted that the f1sh do not 
form annuli. It was anticipated that the morta11t1es in 1965 
and 1966 would decrease the population size of yellow bass to 
a level low enough that an 1ncreased growth rate would be seen. 
A mortality in 1955 1n North Tw1n Lake did result in increased 
growth in 1957 and 1958 (Collier. 1963). Buohholz (1960) 
found no 1ncrease in growth after a morta11ty of yellow bass in 
Clear Lake in 1955. 
S1nce the 1965 morta11t1es in Clear Lake, no increase 1n 
growth rate has been ev1dent and a poss1ble decrease in growth 
has occurred (Tables 2 and 3). There has been no s1gnifioant 
d1fference between the growth of the fish that died 1n the 1965 
mortality and those collected 1n the same year class after the 
spring of 1965. However, the sample of fish collected 1n the 
1965 morta11ty may not have been completely random and no infor-
mation is ava11able on the morta11ty 1n 1966. 
Table 2. Mean back-calculated total lengths at each annulus 
~or the 1957-1965 year classes collected from Clear 
Lake from 1965-1966; data from 1958 (Skillman. 1965) 
is included. 
Total 
Year of Number Mean total length at annulus length 
capture o~ at 
specimens 1 2 3 4 5 6 7 8 capture 
1957 year-class 
1958 8 3·3 4.8 
1959 36 2.9 4.5 5.6 
1960 230 3.0 4.5 5.8 6.2 
1961 163 3·0 4.6 5.8 6.3 6.7 
1962 125 3·0 4.6 5.8 6·3 6.9 7·3 
1963 108 2·9 4.4 5.6 6.2 6.8 7·7 8·3 
1964 141 2.9 4.4 5.6 6.1 6.6 7.6 8.1 7·9 
1965 3 3·1 4.7 5.9 6.5 6.9 7.5 8·3 8.8 9·0 
Total 814 3·0 4.5 5·7 6.2 6.8 7.6 8.1 8.8 
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Table 2. (Continued) 
Total 
Year of Number Mean total length at annulus length 
capture of at 
specimens 1 2 ;3 4 5 6 7 8 oapture 
1958 year-class 
1959 4 2.7 4.7 
1960 26 2.8 4.9 5.8 
1961 65 2.7 4.6 5.6 6.3 
1962 47 2.9 4.7 5.7 6.6 7·1 
1963 29 2.8 4.6 5.5 6.6 7.7 8.0 
1964 .51 2·7 4.6 5.5 6.3 7.6 8.0 7.9 
1965K* 1 3·0 4.5 5.9 6.5 6.7 7·1 7.9 8.4 
1965 21 2.9 4.4 5.6 6.2 7·0 8.0 8.5 8.7 
1966 3 3·0 4.7 5·7 6.3 6.7 7.1 7.8 8.2 8.5 
Total 247 2.8 4.6 5.6 6.5 7.3 7.9 8.4 8.2 
*1965 W1nterki11 
.38 
Table 2. (Continued) 
Total 
Year of Number !·1ean total length at annulus length 
capture of at 
spec1mens 1 2 
.3 4 5 6 7 8 capture 
1959 year-class 
1960 25 3·3 4.7 
1961 61 3·1 4.6 5·7 
1962 37 3·1 4.6 5·9 6.8 
1963 91 ·3·1 4.6 6.0 7.4 7.8 
1964 26 3·1 4.6 6.0 7.4 7·7 7·8 
196.5K 22 2.8 4.4 5·5 6.3 7·0 7·7 8.1 
1965 .34 2.8 4.4 5·6 6.3 6.9 7·7 8.0 
1966 12 2.8 4.2 5·5 6.1 6.9 7·9 8·3 8.5 
Total 308 3·0 4.5 5.8 7·0 7.1 7·7 8·3 
1960 year-class 
1961 11 2.8 4.9 
1962 10 2.8 5·0 6.1 
1963 25 2.7 4.9 6.8 7.4 
1964 16 2.7 4.8 6.6 7·3 7·5 
1965K 13 2.9 4.5 5·6 6.6 7.5 7·8 
1965 12 2.8 4.5 5·6 6·7 7.4 7·7 
1966 15 2.9 4.5' 5·6 6.6 7.4 8.0 8.0 
Total 102 2.8 4.7 6.2 6.8 7.4 8.0 
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Table 2. (Continued) 
Total 
Year of Number Mean total length at annulus length 
capture of at 
spec1mens 2 2 3 4 5 6 7 8 capture 
1961 year-class 
1962 7 2.9 4.7 
1963 11 3·0 5·7 6.5 
1964 7 3·0 5.4 6.9 7·3 
1965K 24 .2.9 4.6 6.2 7.4 7·7 
1965 12 2.7 4.6 6.2 7.2 7.4 
1966 17 3·0 4.5 6.1 7·3 7·7 7.8 
Total 78 2.9 4.8 6.2 7·3 7·7 
1962 year-class 
1963 0 
1964 1 3·2 5·8 6.8 
1965K 4 2.9 5·5 6.7 7.1 
1965 17 3.0 5·5 6.7 7·1 
1966 32 2.9 5·1 6.6 7.2 7.4 
Total 54 2.9 5·3 6.6 7.2 
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Table 2. (Continued) 
Total 
Year of Number Mean total length at annulus length 
capture of at 
specimens 1 2 3 4 5 6 7 8 capture 
1963 year-olass 
1964 15 .3 • .3 4.9 
1965K 0 
1965 40 .3.2 5.2 6.2 
1966 26 . .3 ·3 5.4 6 • .3 6.8 
Total 81 3·3 5.3 6·3 
1964 year-class 
1965 94 3·2 4.4 
1966 62 .3.1 4.8 6.0 
Total 156 3·2 4.8 
1965 year-class 
1966 10 2.6 4.7 
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FOOD STUDIES 
Burnham (1909) and Forbes and Richardson (1920) state that 
yellow bass feed mostly on insects, crustacea, crawfish. frogs, 
molluscs. small fishes, tadpoles, worms, etc. Fish were found 
to be of minor importance in the investigations of these early 
workers. 
Bailey and Harrison (1945) were the first to study the 
food habits of the yellow bass in Clear Lake. In the summer of 
1942 they found t~t 100% of the stomachs analyzed contained 
fish. These fish consisted mainly of young yellow bass. yellow 
perch (Perca flayescens), bluegill (Lepomis macrocbirus) and to 
a lesser extent minnows. They stated that a shortage of small 
fish in the fall of 1941 and the spring of 1942 was reflected 
in the predominance of insects and Hyalella sp. in the food 
during these seasons. When young fish were available, inverte-
brates were of minor quantitative importance in the diet. 
Studies on Clear Lake beginning in 1957. show that f1sh 
are seldom found any more in the stomachs of yellow bass and 
that immature insects, Entomostraca, and Hyalella sp. now make 
up the bulk of the food (Buchholz, 1960; Welker. 1961; Kraus, 
1963). Helm (1958) and Col11er (1959) also found that immature 
insects and crustaceans are the primary sources of food while 
forage fish are of secondary importance. Kutkuhn (1954) found 
that the adult and large yearling yellow bass of North Twin 
Lake, Iowa, appeared to depend quite heavily on forage fish for 
4) 
the bulk of their food during the summers of 1953 and 1954. 
Ridenhour (1958), Welker (1961) and Kraus (1963) reported 
that young-of-the-year yellow bass from Clear Lake eat mostly 
Entomostraca, chironomid larvae and Hya19lla sp. 
In 1966, 228 stomachs from adult yellow bass were analyzed. 
Larval chironomids constituted the bulk of the food with clado-
cera, adult chironom1ds and Hyalella sp. the next most numerous 
food organisms found. Small fish were found at a frequency of 
4.3%. This is approximately the same percent frequency of 
occurrence as found"1n other studies in recent years (Buchholz. 
1960; Welker. 1961; Kraus. 1963). 
The stomachs of 201 young-of-the-year yellow bass were 
examined for contents. Entomostraca were by far the most 
common food found (Tables 4 and 5). Entomostraca were found 
in 149 of the 192 stomachs containing food. with Hyalella sp. 
next most frequent being in 56 stomachs. These results agree 
quite favorably with Ridenhour (1958), Welker (1961) and 
Kraus (1963). 
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Table 4. Food of young-of-the-year yellol'1 bass from Clear 
Lake. Iowa. expressed in peroent frequenoy of ooour-
renee 
Date 7/20 7/27 8/3 8/10 8/17 8/25 8/30 9/8 
No. examined 26 27 25 25 25 25 24 24 
No. empty 0 5 1 0 0 1 1 1 
Ave. total 48 50 54 58 64 71 73 80 
length (nun.) 
Food Items 
Chironomidae 23 27 33 12 44 17 13 17 
Hyale11a ap. 23 36 29 12 56 20 48 9 
Entomostraca 77 73 92 100 96 100 87 96 
Other* 4 5 9 6 0 0 4 4 
Unidentif'ied 8 .5 0 0 0 0 0 4 
*plant. Zygoptera, Ephemeroptera. mite, Corix1dae 
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Table 5. Food of young-of-the-year yellow bass from Clear 
Lake, Iowa, expressed as the peroent of the total 
food volume. 
Date 7/20 7/27 8/3 8/10 8/17 8/25 8/30 
No. examined 26 27 25 25 25 25 24 
No. empty 0 5 1 0 0 1 1 
Ave. total 48 50 54 
length (mm.) 58 
64 71 73 
EQ.o.d. Items 
Chironomidae 8 9 6 2 9 6 8 
Hyalella sp. 9 28 8 3 22 4 20 
Entomostraoa 75 57 85 95 69 90 71 
other* 4 1 1 t 0 ') 1 
Unidentified 4 5 0 0 0 0 0 
*p1ant, Zygoptera, Ephemeroptera, mite, Corix1dae 
t=traoe 
9/8 
24 
1 
80 
5 
5 
90 
t 
t 
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ECOLOGY 
Habitat 
Burnham (1909) believed that due to the yellow bass's 
spawning habits and natural inclination to frequent the deeper 
places, it thrived best in large bodies of clear water. Forbes 
and Richardson (1920) stated that the yellow bass is primarily 
a lake species although it does inhabit some larger rivers. 
Gerking (1945) reported that yellow bass in Indiana are 
found in turbid, standing water. The fact that yellol'T bass 
inhabit Clear Lake and North Twin Lake attests to their ability 
to tolerate turbidity, since both lakes support thick algal 
blooms. 
According to Bailey and Harrison (1945), adult yellow bass 
are seldom collectect in dense l-reed-bed areas of the l'J'estern end 
I 
of Clear Lake, preferring the open water, sandy shores and sparse 
vegetation of the ea~tern and. southern portions. Helm (1958) 
states that older fish are commonly found along the shoreline 
during daylight but their numbers increase at night. Young-of-
the-year fish are found in similar habitats as the adults, 
though seldom entering shallow water during the daytime (Bailey 
and Harrison, 1945; Ridenhour, 1958; Helm, 1958). Young-of-
the-year yellow' bass collect during the night in shoreline areas 
with little or no vegetation (Helm, 1958). Some yellow bass 
adults and young are captured in the '<reedy areas, but as a rule 
they tend to frequent the open areas. This habitat selection 
may have been a factor in the increase in numbers over the years. 
As the shoreline has become inhabited, the weedy areas have 
tended to decrease, allowing an expansion of habitat for species 
such as the yellow bass. Ridenhour (1958) stated that no other 
young-of-the-year fish share this habitat with young yellow bass. 
Decrease in vegetation then should help the yellow bass more than 
any other species in the lake. 
Helm (1958) sho't1ed that a loss of vegetation in Buffalo 
Lake # Wisconsin, allm'Ted an increase in the yellow bass pop-
ulation and a decrease in other species. He reported that in 
Lake Wlngra, Wisconsin, the carp population was reduced by 
removal and a reverse trend was noticed. The plants increased 
and the yellow bass decreased. 
Effects of Latitude and Growth Rate 
Fishes with a l'Tide latitudinal distr1but1on such as the 
largemouth bass commonly have differences in rate of growth 
and in age at which they reach sexual maturity in northern 
versus southern l'laters (Lagler, Bardach, and. Hiller. 1962). 
Rounsefell (1957) pointed out that the average age at maturity 
of all species of Pacific salmon (except QnchQrhynchu§ gQrbu§cba) 
tended to increase toward the north and fecundity to decrease. 
Lagler. Bardach and Miller (1962) believed that light, mostly 
through the effect of day length, may affect the rate and pattern 
of growth. The longer the growing season, the greater the growth 
each year. This greater growth fac1litates earlier maturity 
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mainly due to size. The yellow bass in Clear lake are at 
the northern part o~ their range and one would expect that 
their growth rate and fecundity would be lower and their age 
at maturity higher than the species exhibits in the southern 
part of 1ts range. In Clear Lake, this decreaS9 in growth rate 
and fecundity and increase in age at maturity may be due to 
the fact that the fish are overabundant and stunted. Gro1'1th 
in Clear Lake was good in the late 1940's so range alone 
cannot expla1n the decrease in size. Stunt1ng would add to 
the affects of range and further reduce the growth rate and 
fecundity and increase the age at maturity. 
Possibly due to the slow growth, the yellow bass of Clear 
Lake live a longer life than those reported in many other lakes. 
The oldest yellow bass reported by Ricker and Lagler (1942), 
Bennett (1945>. Stroud (1947), and Schoffman (1958, 1963 and 
1964) were age V. Collier (1963) reported age VI yellow bass 
from North Twin Lake, Iowa. Helm (1958) found yellow bass 
only as old as age IV. For Clear Lake, Car1ander fUc. al. •• 
(1953) reported some age VII fish while Buchholz (1960)' and 
Sk1l1man (1965) found age VIII yellow bass. The oldest yellow 
bass found in the present study were age VIII~ 
Behavior 
The yellow bass is a schooling fish. Young-of-the-year 
yellow bass form schools in shallow water during the early and 
m1d-summer (Sieh, 1949; R1denhour. 1958). Sieh (1949) stated 
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that few were found in similar seine hauls later in the summer 
and believed that the sch~ols had dispersed, had been depleted 
by predation, were less eaey to capture, had moved to deeper 
water or a combination ~f these factors. Due to the short 
distance of the se1ne hauls, 50 yards, it would be fairly easy 
to f1nd a school one week and not on successive weeks at the 
same 10cat10n. Th1s does not mean that the school is not close 
by. Helm (1958) stated that the young lived a roaming life. 
Several schools of adults were seen in 1965 but none in 
1966. Bailey and Harrison (1945) reported that the yellow bass 
commonly feed in schools. McNaught and Hasler (1961) indicated 
that white bass surface schooling may be a response to light 
intensity, the vertical movement of the principle food organism 
(Daphn1a), wh1ch in turn 1s known to respond to light inten-
sity, or a series of unknown and interrelated factors. 
Gill net catch data indicate that yellow bass are most 
active at night from 6:00 P. M. to 6:00 A. M. Carlander and 
Cleary (1949) reported that yellow bass move in toward shore 
at night but Sieh (1949) did not find this habit occurring in 
his study. The general opinion is that the peak activity in 
shallow water is 8:00 P. M. to 12:00 midnight (Sieh, 1949: 
Buchholz, 1960; Welker, 1961; Kraus, 1963). In deep water, 
Carlander and Cleary (1949) found the main activity periods to 
be from 8:00 P. M. to 2:00 A. M. and 8:00 A. M. to 4:00 P. M. 
Helm (1958) found little difference in activity in water deeper 
than 4 feet. Sieh (1949) stated that the yellow bass remained 
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close to the bottom while in deep water. 
In 1965 and 1966, the main activity period was 8:00 P. M. 
to 12:00 midnight but oatches were high from 8:00 P. M. to 
6:00 or 8100 A. M. Daytime catches in both years were low 
(Figure 4). 
Predators 
Young yellow bass, when available, are eaten by most 
pisoivorous fish in a lake. In 1965 and 1966, yellow bass 
young were found in the stomachs of walleye (Stizostedion 
vitreum), northern pike (~ luoius), largemouth bass 
(Micropterus salmoides), ohannel oatfish (Ictalurus punctatus) 
and adult yellow bass. Neal (1962) studied the blaok orappie 
(PQmoxis niiTomaculatus) and the white crappie (~. annularis) 
in Clear Lake and found yellow bass in the stomachs of both 
speoies. Parsons (1950) found young-of-the-year yellow bass 
in stomachs of yellow perch and Bailey and Harrison (1945) 
reported that the white bass also ate yellow bass. 
Competitors 
Ridenhour (1958) and Buchholz (1960) reported that there 
is little interspecific competItion between the yellow bass 
and other fishes in Clear Lake. The young-of-the-year yellow 
bass are the only fish supposedly requiring open water (Ridenhour, 
1958). The adult yellow bass seem to keep away from weeds to an 
extent also. Because of this habitat selection, the competitIon 
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Figure 4. Total numbers of yellow bass caught in gill nets 
at two hour intervals in Clear Lake, Iowa, during 
the summers of 1965 and 1966. 
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is mostly intraspecific~ Buchholz (1960) pointed out that the 
decrease in grol~h rate of the Clear Lake yellow bass from 1951 
to 1958 seemed to be the result of increased competition for 
all food forms and an actual reduction in abundance of the 
larger invertebrate foods due to decreased water levels. During 
this period, he found no evidence of a decrease in the numbers 
of small fish .. 
Apparently a change took place in the spatial distribution 
of yello't'; bass in Clear Lake about 1954. The yellol'I bass moved 
from their usual open-'t'iater habitat in 1953 to the shallo't'Ter 
l'Taters near shore by 1955. This change in distribution i'iaS 
probably related to a need for further food or space (Buchholz. 
1960). This move may have caused competition to develop 
between the yellow' bass and some of the other species inhabiting 
shallow water and eating similar food. Since black bullheads 
(Ictalurus melas) display feeding hab1ts sim1lar to the yellow 
bass (Welker, 1962), these two species probably did compete for 
food and space. They are also the two most abundant species 
in Clear Lake (HcCann. 1960). 
There 't'iaS a lm'1er population of yellm'l bass in 1966 than 
in 1965, as ShOi'ffi in gill net and seine catches. The seine-
catch data for 1966 showed a marked increase over data from 
1965 in the numbers of young-of-the-year \'Talleyes t black bull-
heads, sunfish (Le,Pomis sp.), white crappies, black crappies, 
yellow perch, carp (Cyprinus Qarpio), largemouth bass, white 
bass, yellow bullheads (Ictalurus natalis), channel catfish, 
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johnny darters (EtheostQma nlgrum) , and tadpole madtoms (Notu~s 
gyr1nus). Spottail shiners (Notropus hudsonlus) remained at 
the same level as in 1965. This increase in numbers of the 
other species may indicate that a decrease in yellow bass opens 
up new habitats for other species and also that there is com-
petition between yellow baes and most of the other species in 
the lake. 
Helm (1958) stated that yellow bass in deep water feed 
near the bottom at all times of day. He said that bluegills 
feed close to the bottom in the daytime only and compete with 
yellow bass in the day but not at night. At night, he found 
that yellow bass competed with minnows and their own young-of-
the-year. 
Parasites 
The yellow bass serves as the host for a number of para-
sites including flukes, tapeworms, roundworms, spiny-headed 
worms and one species of copepod (Table 6). Four genera of 
parasites were found in 10 yellow bass examined in 19667 • 
Positive species identification was not obtained on any of the 
organisms collected. The monogenetic trematode Urocleldus sp. 
was attached to the gills of all yellow bass examined. No 
quantitative estimates were made, but the parasite appeared 
numerous enough to affect the well-being of the fish. 
7Ulmer. Martin J., Professor of Zoology, Iowa State Univer-
sity, Ames, Iowa. Data on parasites, 1966. Private commu-
nication. 1967. 
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Table 6. Parasites reported from the yellow bassa • 
Class Genera 
Trematoda AllacgnthocbagIDus 
(flukes) 
Cestoda 
(tapeworms) 
Nematoda 
(roundworms) 
Acanthocephala 
(spiny-headed 'i'TOrms) 
Copepoda 
(fish lioe) 
C11nostomum 
D1plostomulum 
Neochasmus 
Oncbocle1dus 
Posthod1plostomum 
Tetracotyle 
Urocle1dus 
Proteocephalu8 
Trypanorhyncha. 
Carnallauus 
Contracaecum 
Leptorhyncho1des 
Neoecb1norhyncbus 
Ergas1lus 
aHottman, Glenn L., Parasitologist, U. S. Fish and Wildlife 
Servioe, Eastern Fish D1sease Laboratory, Leetown, Route #1, 
Kearneysville. West Virginia. Private oommunioation. 1967. 
The other three parasites found were less numerous and 
probably had no ill affect on the fish. In the liver of one 
yellol'T bass. a number of immature roundworms of the genus 
Camallanus were found and in the same fish, plerocercoids of 
the fluke Proteocephglus sp. were collected. Two other fish 
contained immature Contracaecum sp. in their stomachs. 
Although only the four genera of parasites were collected from 
the yellow bass examined, other parasites are no doubt on the 
other yellow bass in Clear Lake. 
Morta1it1es of Yellow Bass 
Although mass morta11ty has apparently had little affect 
on the growth rate of Clear Lake yellow bass, it has affected 
the popu1at1on size to a noticeable extent. The g111 net 
catches in 1966 were the lowest recorded since 1953 (Figure 5). 
Large mortalities have been reported for Clear Lake in 1955 
(DiCostanzo and I1uncy, 1955), in 1965 (Bachmann, 1965) and in 
1958, 1962, 1965 and 19668 • Norta1ities he.ve also been reported 
from other Lakes (Hansen, 1943; Helm, 1958; Collier, 1963). 
In most of these cases, the cause was undetermined but attrib-
uted to the wea.king effect of spawning or low oxygen. The 
yellow bass was the most numerous species in most of the kills 
but other species died also. 
8Bo't'Ten, J. T •• Fish Hatchery Biologist t U.S. Fish and 
Wildlife Service, La Crosse, Wisconsin. Data on fish kills, 
1958-1966. Private communication. 1967· 
57 
F
ig
ur
e 
5.
 
A
ve
ra
ge
 c
a
tc
h 
o
f 
ye
ll
ow
 b
as
s 
pe
r 
24
 g
1
ll
 n
e
t 
ho
ur
s 
in
 C
le
ar
 L
ak
e,
 
Io
w
a,
 
19
53
-1
96
6 
(1
95
2-
19
58
 d
at
a 
fr
om
 B
uc
hh
ol
z,
 1
96
0;
 
19
59
-1
96
4 
da
ta
 f
ro
m
 
S
ki
ll
m
an
, 
19
65
) •.
 
o 
o 
f"1 
o. 
CD 
o 
to 
58 
o 
oq4 
o 
C\l 
SHnOH ~aN ~~ID v3 ~d HO~VO 
~I 
to 
~ 
!0 
to 
(]) 
r-4 
C\J 
to 
0> 
r-4 
...-i 
to 
0> 
r-4 
~ 0< 
~~ 
r-4 
O>~ 
LOA 
o>z 
...-i ~1 
H 00< 
LOO 
0> 
r-4 
59 
Specimens from the spring 1965 mortality were examined by 
biologists from La Crosse, vlisconsin9 • The cause of death was 
attrlbuted to a very severe bacterial septicemia (Aeromonas 
salmon1cida) and an external infection of the gills by the 
same bacteria, coupled with a fairly high infestation of the 
monogenetic trematode UrocJe1dus sp. The cause of the 1966 
kill during the winter was attributed to the same organisms. 
In the summer of 1966, some gill samples were sent to 
Dr. Glenn Hoffman, Eastern Fish Disease Laboratory, 
Kearneysville, West Virginia. He found ~le1dus sp. in 
large enough numbers to rate a 4+ t'1hich is the heaViest oate-
gory of infestation in his recording system. The gill 
epi thelium of these fish "ras thiokened and oxygen uptake 
probably was hindered. 
The bacteria A. salmonlcida is transmitted through water 
or by food contaminated by baoteria from lesions or feces from 
infected fish. Lesions caused by rough handling or parasites 
may facilitate infection (Snieszko, 1958). J.!cCraw (1952) 
states that one common route of invasion is by way of the gills. 
In the case of the yellow bass, the trematode may be opening 
up the site for invasion by the bacteria. }lcCraw (1952) also 
showed that fish in which the disease has reached the bacteremic 
stage 'tTere less able to withstand decrease in oxygen. 
9Bol'len, J. T. t Fish Hatchery Biologist, U.S. Fish and 
\'lild1ife Service, La Crosse, Wisconsin. rata on fish kills, 
1958-1966. Private communication. 1967. 
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Snieszko (1958) stated that it is almost certain that 
fish are carriers of the pathogen and in cases of latent 
infection, it is usually present in the posterior kidney and 
is eliminated w"i th the feces. He also reported that the 
incubation period is one week under optimum conditions and 
that at low temperatures (below 45°F.) infection becomes 
latent without symptoms or mortalities. 
In late Nay and early June of 1965, the temperatures 
stayed above 57°F. However, in early January, 1966, the high 
temperature was only 420 F. This low temperature would seem 
to indicate that some factor other than the bacteria caused 
the kill. There is no clear explanation for the cause of the 
kill but the combination of the trematode and possibly low 
oxygen plus other unkLown factors could have been a high 
enough stress to result in the fish kill. 
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~UffiAGE~mNT 
When discussing the management of yellow bass in Clear 
Lake, it is usually not a matter of regulations or no regulations, 
but control or no control. Yellow bass tend to stunt due to 
overabundance at Clear Lake (Carlander ~ al., 1953). Several 
ideas on control have been expressed including poisoning during 
the spawning season and a seining program aimed specifically at 
the yellow bass. When discussing such programs, two questions 
must be kept in mind: what are the reasons for control and is 
control really necessary. 
In Clear Lake, control is sought to decrease the population 
to a low enough level that growth would increase. This same 
reduction has been accomplished very nicely by the recent mor-
talities, yet no inorease in growth has been noticed. EVidently, 
for increased growth to occur the population will have to be at 
a very low level indeed. 
A decrease in numbers of yellow bass merely opens up new 
habitats for other species and thus increase the populations of 
fish like carp and bullheads, which are of no more value than 
small yellow bass, and produce no increase in growth of the 
remaining yellow bass. 
The best management polioy may be to publicize the yellow 
bass as a panfish and not a game fish and accept its present 
size. DiCostanzo and Ridenhour (1957) pointed out that yellow 
bass made up between 38.3 and 53.0 percent of the total number 
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of fish harvested by anglers in 1953 to 1955. The total 
numbers range from 114,000 in 1953 to 186,000 in 1955. The 
catch of yellow bass in 1956 was only 14.0 percent due 
primarily to a fish kill in 1955 but the catch of bullheads 
increased from 25.9 percent in 1955 to 60.2 percent in 1956. 
This increase in percent of bullheads in 1956 however, is 
m1s1eadir~ since the bullhead catch in numbers in 1956 was 
lower than it was in 1955 (91.000 and 75.000 respectively). 
The walleye, which many anglers con~ider the most important 
fish in Clear Lake. accounteli for a high of 0.6 pe!'ce:at of 
the catch in 1953, 0.1 percent in 1954, 0.2 percent in 1955 
and 0.5 percent in 1956. Data from 1964 show that yellow 
bass composed 46 percent of the total catch and in September 
of that year, 20,000 yellow bass were caughtlO • Hany tourists 
that fish in Clear Lake would rather catch a number of small 
yellow bass without a great deal of effort, than catch one 
large yellow bass or rralleye and spend all day doing it. 
Before dec~ding on a management program for control, an 
inquiry into just l'1hat the angler wants out of fishing should 
be conducted. 
lOHOllingoworth, Robert, Biologist, Iowa Gons~rvation 
Department, Biology Station, Spirit Lake, Iowa. Data on yellow 
bass harvest, 1964. Private oommunication. 1966. 
SUI,mARY 
1. The objective of this study was to describe. through 
f1eld observation and l1terature review, the l1fe h1story of 
the yellow bass. 
2. The study was conduoted on Clear Lake. Iowa, and was 
initiated in the summer of 1965 and oontinued through the 
summer of 1966. 
3. Fish used for this study were collected by the use of 
an electric shocker. experimental gill nets and a bag seine. 
4. Yello't1 bass show very little sexual dimorphism so 
examination of the gonads was used to sex them. Sex was deter-
mined by emission of sex products during the spawning season 
but after the spawning season, gonads were examined micro-
scopically. 
5. Very few females were captured during the spawning 
season but the sex ratio throughout the lake is probably 1:1. 
6.- Most male yellow bass in Clear Lake mature at age III 
and most females at age IV. 
7. Fecundity of Clear Lake yellow bass ranged from 11,124 
to 18,980 for three females ranging in total length from 7.2 to 
7.6 inches. 
8. Yellow bass probably spawned in Clear Lake near the 
Island, the Outlet and Dodge's Point, in shallow water of about 
65°F. t from mid-Hay to mid-June, 1966. No actual spalming was 
observed by unit personnel in 1966 but congregat10ns of ripe 
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yellow bass were sampled at these locations during the spawning 
season. 
9. Yellow bass were artificially propagated in the 
hatchery with the eggs hatching in from 2 to 2 3/4 days 
depending on the temperature. 
10. The fry developed eyes in 4 days, pectoral fins in 
5 d.ays and the yolk sac disappeared on the sixth day. 
11. Mass mortalities of adults occurring in 1965 and 
1966 did not seem to cause an increase in growth of the 
remaining yellow bass. These mortalities did open up new 
habitats for other species in the lake and the void left by 
the decreasing numbers of yellow bass was filled by such 
species as carp, bls.ck bullheads. bluegills and pumpkinseeds. 
12. Food studies indicated that adults ate mostly 
chironomids and you.ng-of-the-year yellow bass ate predomi-
nately Entomostraca. 
13. The yellow bass prefer open water. sandy shores and 
sparse vegetation. Schooling. espeoially in young-of-the-
year fish is fairly common and probably associated with feeding. 
14. The yellow bass is most aotive from 6:00 P. M. to 
6:00 A. N. with a peak activity period of 8:00 P. M. to 
12 : 00 A. 1<1. 
15. Young yellow bass are eaten by most piscivorous 
fish in the lake. 
16. Yellow bass probably oompete for food or spaoe with 
most other fish in the lake. 
65 
17. Four genera of parasites. Urocleldus, Proteocepha1us , 
CgmSllgnus, and Contracaecum, were found in 10 yellow bass 
examined in 1966. 
18. The large mortality in the spring of 1965 was probably 
caused by the trematode Urocle1dus sp. and the bacteria Aerqmonas 
salmonlc1ds. 
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